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UNITED STATES PATENT OFFICE 
2,068,740. 

AUTOMOBILE HEATER 
Charles M. Francisco, Columbus, Ohio, assignor 

to Francisco Auto Heater Company, Columbus, 
Ohio, a corporation of Ohio 
Application April 17, 1936, Serial No. 74,989 

10 Claims. 

This invention relates to improvements in auto 
nobile heaters, and has particular reference to 
a combined exhaust manifold and heater which 
may be readily connected with the exhaust gas 
Outlets of an automotive engine and used with 
comfort, silence and efficiency in the matter of 
heating the passenger-carrying compartment of 
an enclosed motor vehicle body. - 

In accordance with the present invention, a 
sheet metal exhaust manifold is provided which 
is formed to include parallel, longitudinally ex 
tending exhaust gas conveying passages, the lat 
ter being united at one end of the manifold with 
a return bend so that the exhaust gases traverse 
the manifold through said passages by a flow first 
in one direction and then in the opposite, where 
by to provide a manifold of relatively short length 
but with a maximum amount of heat liberating 
area, and One which enables a large part of the 
heat contained within the engine exhaust gases, 
to be absorbed by the air passing through the 
heater in indirect heat exchanging relationship 
With the exhaust gases traveling through Said 
passages, so that the air will be heated to required 
temperatures necessary for passenger comfort 
but with the use of a heater and manifold con 
struction of relatively short length. 

It is another object of the invention to provide 
a combined exhaust gas manifold and air heater 
having the above constructional and operating 
characteristics and wherein each of the parallel 
exhaust gas passages is provided with an open 
ended longitudinally extending conduit, which 
extends axially and longitudinally through said 
passages in spaced relationship from the Outer 
walls thereof, one end of each of said conduits 
being open to the atmosphere at the front of 
the associated engine and the other being con 
nected with means for transferring the heated 
air removed from the discharge ends of said con 
duits to the associated vehicle body. ' 

It is also a further object of the invention to 
Surround the sheet metal exhaust gas manifold 
with a metallic casing open to the atmosphere 
at its front and communicating at its rear with 
the interior of the vehicle body, so that fresh air 
may travel through the casing, contacting with 
the heated exterior walls or surfaces of the ex 
haust manifold proper and thereby heated to an 
adequate temperature for use in Warming the 
vehicle passenger compartment. 
A further important object of the invention 

resides in the provision of a manifold heater of 
the above identified character wherein provision 
is made for enabling the same to operate Silently, 

(C. 257-241) 
and to this end the invention comprehends the 
provision of a foraminated covering situated to 
surround the outer walls of the air heating con 
duits and in direct contact with the heated engine 
exhaust gases traveling through the manifold 
passages, the said covering or netting Serving to 
dampen noise-producing vibrations within the 
manifold and thereby overcoming an outstanding 
objection to vehicle heaters of the manifold type. 
Other objects reside in the provision of an 

economical, easily installed and conveniently 
manufactured heater and manifold which may 
be readily applied to the side of an automobile 
engine, replacing the ordinary exhaust manifold 
of such an engine and in the provision of a heater 
which should be efficient and effective in opera 
tion, particularly when used on engine blocks of 
short length and in the formation of a heater of 
rigidly assembled construction which is devoid 
of relatively movable parts. 
For a further understanding of the invention, 

reference is to be had to the following description 
and the accompanying drawings, wherein: . 

Fig. 1 is a perspective view of a motor vehicle 
engine equipped with the combined heater and 
manifold comprising the present invention; 

Fig. 2 is a horizontal longitudinal sectional view 
of the heater and manifold; 

Fig. 3 is a vertical transverse sectional view on 
the plane indicated by the line III-III of Fig. 2; 

Fig. 4 is a vertical longitudinal Sectional view 
on the plane indicated by the line IV-IV of 
Fig. 2; 

Figs. 5 and 6 are vertical transverse sectional 
views taken through the heater and manifold 
on the lines W-W and WI-VI, respectively, of 
Fig. 4; 

Fig. 7 is a perspective view of the expanded 
metal covering employed in silencing the opera 
tion of the heater; 

Fig. 8 is a perspective view showing the forward 
end of the outer Section of the manifold and the 
division plate or baffle carried in connection 
therewith. 

Referring more particularly to the drawings, 
the numeral designates an internal combustion 
engine of the type used in motor vehicles, and 
the numeral 2 indicates the combined manifold 
and heater mechanism comprising the present 
invention. The engine to which the heater 
mechanism is especially applicable, comprises a 
pair of angularly related V-shaped cylinder blocks 
3, the latter being of the type found in the pres 
ently manufactured Ford automobile. 
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2 
While the specific manifold and heater dis 

closed in the accompanying drawings has been 
especially designed for use in connection with the 
Ford motor vehicle engine, nevertheless it will 
be appreciated that the invention is much Wider 
in scope and may be readily adapted to engines 
of other manufacture. However, in the V-type 
of engine, there are but four cylinders on each 
side, with the result that the length of the engine 
or of each cylinder block thereof is much shorter 
than engines of the type having a comparable 
number of cylinders arranged in a straight line. 
The shorter cylinder blocks admit of the use of 
exhaust manifolds of correspondingly short 
length, with the result that when a heater Casing 
is placed around such a manifold, there is not 
sufficient heat' radiating surface on the short 
length manifold to raise the temperature of the 
air passing through the heater to the required de 
gree for the comfortable heating of the motor 
vehicle passenger compartment, particularly in 
regions where severe winter conditions are en 
countered. This is likewise true of the so-called 
“hot-water' type of heater, wherein a portion 
of the cooling fluid of the engine is circulated 
through a Small radiator, disposed in the pas 
senger compartment, and the heat of the fluid re 
moved in part by the action of a motor driven 
fan blowing air through the radiator. 

Recognizing the need for a more efficient heat 
er than those hitherto offered the public, and one 
which is especially efficient when used in colder 
latitudes, the present invention provides the com 
bined manifold and heater, indicated at 2. To 
secure the required degree of heat it has been 
found necessary to develop a special type of man 
ifold which replaces the ordinary cast exhaust 
manifold provided in connection with Such engines 
by the manufacturer, so that the latent heat of 
the exhaust gases traveling through the manifold 
may be more effectively and efficiently used for 
vehicle heating purposes than heretofore. 

In lieu of employing a cast manifold, the pres 
ent invention comprehends the provision of a 
manifold formed from sheet metal comprising 
complemental inner and outer longitudinally ex 
tending sections 4 and 5 respectively. Each of 
these sections is formed from a sheet metal stamp 
ing so that it will readily transmit and give of 
heat. The Said sections are each stamped or 
pressed to produce upper and lower, parallel, 
longitudinally extending depressions 7 and 8 re 
Spectively, so that when the sections are in joined 
relationship, and welded to each other, there will 
be produced within the manifold parallel, longi 
tudinally extending upper and lower passages 9 
and Orespectively for the travel of exhaust gases 
discharged from the engine f. 
The depressions 7 and 8 are so produced that 

at the rear end of the heater, the intermediate 
web , formed between said passages, will be dis. 
pensed with so that in effect a return bend 2 
is produced at the rear end of the manifold, 
whereby engine exhaust gases entering the lower 
passage to by way of the ports 3 will first be 
caused to travel lengthwise of the lower passage 
0 in a rearward and longitudinal direction, then 

upwardly through the return bend 2 and for 
Wardly and longitudinally through the upper pas 
Sage 9. The ports 3 are reenforced by and weld 
ed to relatively heavy clamping plates and sleeves 
4 and 5 respectively, through which the fasten 
ing bolts 6, stationarily projecting from the side 

75 
of the engine , pass and have their outer ends 
equipped with nuts for effecting the mounting 

2,068,740 
of the combined heater and manifold in connec 
tion with the side of the associated engine. 
The upper and lower longitudinally extending 

edges of the manifold are provided with Com 
plemental vertically disposed flanges 8 which are 
Securely welded to each other to produce gas 
tight passages. POSitioned longitudinally and 
axially in each of the passages 9 and 0 are tubu 
lar air heating conduits 9. These conduits are 
considerably smaller in diameter than the pas 
sages 9 and O so that annular spaces will be 
formed between the Outer Surfaces of Said con 
duits and the inner surfaces of the manifold for 
the travel of the heated engine exhaust gases. 
The forward ends of the conduits are open to the 
atmosphere and project beyond the closed for 
ward end of the manifold So that during opera 
tion of the associated vehicle, fresh air will be 
caused to travel longitudinally through the con 
duits 9, contacting with the heated walls of the 
latter and thereby raising the temperatuire of 
the air to a relatively high degree prior to its dis 
charge from the open rear ends of said conduits. 
The latter project beyond the closed rear end of 
the manifold and terminate within the confines of 
a substantially rectangular sheet metal heater 
casing 20, which is welded or otherwise secured to 
the manifold. 

Except for the edges of the flanges 8, the wall 
of the casing 20 are spaced from the outer walls 
of the manifold to provide an air passageway 2, 
in order that air drawn into the open front 22 
of the casing may circulate over the heated ex-. 
terior surfaces of the manifold to remove heat 
from the latter and thereby raise the temperature 
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of the air to a satisfactory vehicle heating de 
gree during travel of the air through the passage 
way 2, Air heated by passage through the con 
duits 9 and the passageway 2 is transferred 
from the rear end of the casing 20 to the passenger 
compartment (not shown) of a motor vehicle 
by way of the angular duct 23, connected with 
the rear of the casing 20 and in open communi 
cation with the interior thereof. 
As shown in Fig. 2, the lower passage to of the 

manifold is provided with three of the spaced 
ports, indicated at 3, for the admission of the 
engine exhaust gases into the manifold. As 
stated, these exhaust gases travel longitudinally 
and rearwardly through the passage 0 and 
thence longitudinally and forwardly through the 
upper passage 9. In order to permit of the adap 
tion of the manifold and heater to standard en 
gine parts and to avoid the use of special fittings, 
the exhaust gas outlet 24 of the manifold and 
heater is disposed in the plane of the lower pas 
sage fo, as shown in Fig. 6. This permits of the 
use of a standard pipe connection 25 in associa 
tion with the heater and manifold for conveying 
the spent and exhaust gases to the muffler of the 
vehicle, since if the outlet 24 were disposed in the 
plane of the upper passage 9, special fittings would 
have to be utilized. 

Therefore, in order to use this construction and 
to compel the exhaust gases to travel substan 
tially the full length of each of the passages 9 
and 10, the forward ends of said passages are 
relatively separated by the provision of a division 
plate 26, which has been disclosed more particu 
larly in Figs. 5, 6 and 8. This division plate is 
formed with a semi-circular longitudinally ex 
tending groove 27, so that the plate may closely 
Surround the forward end of the lower of the 
conduits 9, and the said groove 27 terminates in 
upwardly and downwardly directed vertically 
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2,068,740 
aligned flanges 28. The upper of the flanges 28 is 
welded or otherwise secured between the webs 
of the manifold and the lower of the flanges 28 is 
likewise confined between the lower of the abut 
ting flanges 8 of said manifold. The flanges 28 
are notched as at 29 for the reception of the fas 
tening sleeves and bolts 5 and 6 which are em 
ployed in uniting the heater and casing with the 
side of an associated engine. The rear of the 
plate 26 terminates in a laterally bent, semi-cir 
cular end wall 30, having the outer edges thereof 
received within a slot 3 formed in the Outer Sec 
tion 5 of the manifold, the said end wall serving 
to block off the forward part of the passage 10 
from the downwardly directed forward region of 
the passage 9. By this construction, a practical 
means is afforded for separating Said passages in 
order that communication between the same will 
be established at the rear end of the manifold on 
ly, and at the same time to provide for the use 
of standard engine parts in association with the 
heater. 
In the operation of a manifold and heater en 

ploying the sheet metal construction set forth, 
considerable noise is frequently developed, which 
is transmitted to the passenger compartment and 
is quite objectionable to the vehicle occupants. 
While the causes of this noise are not fully appre 
ciated, it is thought that they are largely attribut 
able with the rythmic contact of the exhaust 
gases striking on the walls of the conduits 9. 
Whatever the cause, however, it has been found 
that such noise can be largely, if not entirely, 
eliminated by surrounding the outer surfaces of 
said conduits with a foraminated covering capa 
ble of resisting the high temperatures of the ex 
haust gaSeS. 
As a practical form of covering, it has been dis 

covered that the use of an expanded metal Screen, 
of the type indicated in Fig. 7, functions very 
satisfactorily as a noise eliminating or reducing 
medium. This screen or covering is formed from 
a ferrous alloy containing chromium so that the 
metal comprising the screen, or covering will not 
be softened or destroyed by contact with the high 
temperature exhaust gases. The said Screen or 
covering, indicated by the numeral 32, circularly 
surrounds each of the conduits 9 and either 
by dampening vibration on the part of Said con 
duits or by interrupting the exhaust gas flow 
thereover, the noise which would otherwise be 
created is effectively reduced or eliminated. 
In view of the foregoing, it will be seen that the 

present invention provides a compact and efficient 
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combined heater and manifold having approxi 
mately but four cylinders in alignment. Consid 
ering its relatively short length, the construction 
of the heater and manifold provides augmented 
heat radiating and liberating surfaces to produce 
thorough and efficient transfer of heat from the 
engine exhaust gases to the atmospheric air 
drawn into the device for heating and Subse 
quent delivery to the body of the vehicle. More 
over, the device may be readily applied as a unit 
to the side of an associated engine by merely Sub 
stituting the same for the ordinary cast exhaust 
manifold and generally dispenses with the use of 
motor driven fans or relatively movable parts 
which are quite likely to become out of order dur 
ing operation. It is, of course, within the Scope 
of the invention to place a fan in the duct 23, if 
desired, but operation has disclosed that when the 
motor vehicle is in motion, sufficient quantities of 
air are forced through the heater to render un 

3 
necessary the use of auxiliary circulation creating 
devices, 
What is claimed is: 
1. An automobile heater comprising a manifold 

formed from a pair of sheet metal sections welded 
together along their contacting edges, said sec 
tions being formed to include a pair of Substan 
tially parallel longitudinally extending exhaust 
gas passages of substantially equal length com 
municating with each other at one end only of the 
manifold, longitudinally extending open-ended 
conduits positioned in the passages of said mani 
fold, a heater casing surrounding said manifold 
and Spaced from the Outer Walls thereof, Said 
casing being in Open communication at its for 
ward end with the atmosphere, and means estab 
lishing communication between the rear portion 
of Said casing and the passenger compartment of 
a vehicle body. 

2. Motor vehicle heating means comprising 
a manifold formed from a pair of sheet metal 
sections joined along contacting edge portions, 
the said sections being transversely bowed to 
provide therein upper and lower longitudinally 
extending parallel gas receiving passages of equal 
length, the said passages being in relative com 
munication at one end only of the manifold, lon 
gitudinally spaced gas inlets provided in the 
lower of said passages, a gas outlet provided at 
the forward end of the upper passage and dis 
posed in substantially the horizontal plane of the 
lower of Said passages, an Open-ended air heat 
ing conduit passing axially and longitudinally 
through at least one of Said passages, and a 
sheet metal casing surrounding said manifold, 
said casing being open at its forward end and 
communicating at its rear end with the interior 
of the passenger compartment of an associated 
vehicle. - 

3. An automobile heater comprising a manifold 
attachable to the side of an internal combustion 
engine to directly receive the heated exhaust 
gases issuing from the engine cylinders, said 
manifold including a welded sheet metal body 
having longitudinally extending upper and lower 
passages of uniform length which communicate 
with one another at one end only of the mani 
fold, an open-ended, air heating conduit extend 
ing axially through at least one of Said passages, 
and a sheet metal casing surrounding said mani 
fold, said casing being open at its front to the 
atmosphere and having at its rear an outlet for 
the discharge of heated air. 

4. An automobile heater comprising a manifold 
directly attachable to the Side of an internal 
combustion engine to receive the heated exhaust 
gases issuing from the cylinders of said engine, 
said manifold including a sheet metal body com 
posed of two Sections formed to present Sub 
stantially duplicate parallel upper and lower 
passages for the travel of heated exhaust gases 
through said manifold, said passages being in 
relative communication at the rear end only of 
the manifold, longitudinally spaced gas inlets 
communicating with the lower of said passages, 
a gas outlet provided in connection with the 
forward end of the upper of said passages, the 
said outlet being disposed substantially in the 
plane of the lower of the passages, and a sheet 
metal casing Surrounding Said manifold to pro 
duce an air heating passage between the outer 
surfaces of said manifold and said casing. 

5. An exhaust gas manifold for internal com 
bustion engines comprising a sheet metal body 
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4. 
having inner and outer sections joined along 
their adjacent edge portions, the said Sections 
being provided with reversely bent registering 
sides forming parallel longitudinally extending 
passages for the travel of engine exhaust gases, 
the said passages being of equal length and in 
relative communication at the rear end only Of 
the manifold, longitudinally spaced gas inlets 
formed with the inner of said sections in regis 
tration with the lower passage, a gas outlet 
formed in the outer of said sections in Con 
munication with the forward end of the upper 
of said passages, and reenforcing means Sur 
rounding said gas inlets and outlets for resist 
ing compression forces. 

6. An exhaust gas manifold for internal con 
bustion engines comprising a sheet metal body 
having inner and outer sections joined along 
their adjacent edge portions, the Said Sections 
being provided with reversely bent registering 
sides forming parallel longitudinally extending 
passages for the travel of engine exhaust gases, 
the said passages being of the same length and 
in relative communication at the rear end only 
of the manifold, longitudinally spaced gas in 
lets formed with the inner of said sections in 
registration with the lower passage, a gas outlet 
formed in the outer of said sections in communi 
cation with the forward end of the upper of Said 
passages, reenforcing means Surrounding said 
gas inlets and outlets for resisting compression 
forces, and means passing through said reen 
forcements for directly uniting said manifold 
in connection with the side of an associated 
engine. 

7. An exhaust gas manifold for internal con 
bustion engines comprising a pair of sheet metal 
sections joined together along their abutting 
edges, registering trough-shaped depressions 
formed in the sides of said sections and pro 
ducing within the manifold upper and lower lon 
gitudinally extending passages for the travel of 
exhaust gases, the said passages being in rela 
tive communication at the rear end only of the 
manifold, longitudinally spaced gas admitting 
ports formed in connection With the inner of 
said sections and entering the lower of said pas 
sages, a gas discharging port formed in con 
nection wtih the outer of said sections and con 
municating with the forward end of the upper 
of said passages, an open-ended conduit passing 
longitudinally and axially through each of said 
passages, and a divisional wall separating the 
forward ends of said passages in registration with 
the gas outlet port. 

8. In automobile heating means, a manifold 

2,068,740 
directly attachable to the side of an internal cons 
bustion engine to receive the heated exhaust 
gases issuing from the cylinders of the engine, 
said manifold including a welded sheet metal 
body having parallel upper and lower equal 
length passages in relative communication with 
each other at one end only of the manifold, the 
lower of said passages being provided with ports 
for admitting exhaust gases into Said manifold 
and the upper of said passages being provided at 
its forward end with a gas discharging port, open 
ended conduits extending longitudinally through 
said passages, and a sheet metal casing surround 
ing Said manifold and at least partially spaced 
from the exterior of Said manifold to produce a 
longitudinally extending air heating passageway. 

9. An automobile heater comprising a mani 
fold attachable to the side of an internal com 
bustion engine to directly receive the heated ex 
haust gases issuing from the cylinders of said 
engine, Said manifold including a sheet mietal 
body having parallel upper and lower passages 
communicating with each other at one end only 
of the manifold, open-ended conduits extending 
axially through the parallel upper and lower pas 
Sages of said manifold and forming between the 
Same and the 'inner walls of said passages an 
annular reversely bent passageway for the travel 
of exhaust gases through the manifold, a noise 
reducing covering surrounding said conduits, and 
a sheet metal casing secured to and surrounding 
said manifold to Substantially, enclose the lat 
ter, Said casing being open at its front to the 
atmosphere and provided at its rear with an out 
let for the discharge of air heated therein. 

10. An automobile heater comprising a mani 
fold attachable to the side of an internal come 
bustion engine to directly receive the heated ex 
haust gases issuing from the cylinders of Said en 
gine, said manifold including a sheet metal body 
having parallel upper and lower passages com 
municating with each other at one end only of 
the manifold, open-ended conduits extending ax 
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ially through the parallel upper and lower pas- . 
Sages of Said manifold and forming between the 
Same and the inner Walls of Said passages an an 
nular reversely bent passageway for the travel 
of exhaust gases through the manifold, a noise 
reducing foraminated metalic covering Surround 
ing said conduits, and a sheet metal casing se 
cured to and Surrounding Said manifold to Sub 
stantially enclose the latter, Said Casing being 
open at its front to the atmosphere and provided 
at its rear with an outlet for the discharge of 
air heated therein. 
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